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PREFACE

This researcn project is one of six studies conducted in the spring of 1995 to
determine the extent schools and educators across Kentucky had implemented Edu-
cational Technology, High School Restructuring, The Primary Program, Professional
Development, Performance Assessment, and School-Based Decision Making.

The studies were sponsored by the Kentucky Institute for Education Research,
supported by funding from the Annie E. Casey Foundation. Each of the research
projects was contracted to a the Kentucky university that managed the research and

employed the services of a team of researchers/field observers, mostly from higher
education institutions across the state.

Each study was designed to collect data from a random set of schools across
the eight state educational regions. All studies used a research tool developed espe-
cially for studying the progress of program implementation called an Innovation
Component Configuration Map. The Confi; uration Map enables researchers to judge

the level of implementation of different program components based on a common set
of standards and guidelines.

Collectively, through these six studies, more than fifty trained researchers
visited 189 schools across the Commonwealth conducting interviews, observing
classrooms, training sessions and school council meetings, reviewing documents and
collecting artifacts. To date this research represents the single most comprehensive

effort to gauge the level of implementation of programs initiated through the Ken-
tucky Education Reform Act of 1990 (KERA).

The Kentucky Institute for Education Research is proud to be able to sponsor
these projects and highly commends the members of the research teams and the
universities for the excellent work of data collection and analysis they conducted
under difficult conditions and a limited budget. On behalf of the Institute, I want to
personally express my sincere appreciation to each of the principal investigators for
their professional commitment to this statewide effort, their many hours of work

beyond those budgeted in the contract and their perseverance to produce a high-
quality report.

I sincerely hope you will find the contents of this repori both informative and
helpful.

Roger Pankratz, Executive Director
Kentucky Institute for Education Research
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THE IMPLEMENTATION OF KENTUCKY'S
EDUCATION TECHNOLOGY SYSTEM (KETS)

EXECUTIVE SUMMARY AND RECOMMENDATIONS

The Design of the Two Separate but Companion Studies

This report presents the results of two separate studies that used the same
research instrument to investigate the implementation of Education Technology

in Kentucky schools for different purposes and employed a different set of data
collectors.

Study I was conducted by trained researchers external to the districts of
the schools studied. The purpose was to determine the extent of implementation of
Educational Technology statewide as part of a larger effort by the Kentucky Institute

for Education Research (KIER) to assess the implementation of six major KERA
programs.

Study II was conducted by school District Technology Coordinators (DTCs)
to assess the progress of Educational Technology in local districts. This study was
conducted for the Kentucky Department of Education to determine the feasibility of
using configuration maps as a research instrument for self-assessment and formative
planning for further implementation of the KETS plan.

Fourteen schools were part of both studies to investigate the inter-observer
reliability between the data collectors external and internal to the district. This
feature of the study design was to test the feasibility of using District Technology

Coordinators to collect reliable data for multiple purposes in a relatively low-stakes
environment.

Since the research instrument was the same in both studies, the combined data

from the companion studies provided more powerful results than either study could
provide by itself.

Objectives of the Two Studies

The general purpose of both studies was to collect data on the extent of imple-
mentation of Educational Technology in schools — to provide a “snapshot” of current
practice. However, the results were to be used for somewhat different purposes.
The similarities and differences are presented in the objectives for each study.
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Objectives of Study I : External Evaluation

To determine the extent of implementation of the educational technology initia-
tive (KETS) in a random sample of 24 randomly selected schools in the eight
regions of Kentucky based on external observation and interview data from
university researchers.

To explore the use of the Configuration Map for Education Technology as a re-
search tool and as a feedback instrument for ascertaining the extent of implemen-
tation of education technology.

To describe teachers’ and principals’ perceptions of the implementation of the
technology program.

To compare the reliability and utility of the two methods of data collection using
different observers.

To make recommendations for improved practice.

To obtain feedback on ways to improve the Configuration Map for Education
Technology.

Objectives of Study II: Self-Assessment

To determine the extent of implementation of the educational technology initia-
tive (KETS) in a random sample of 104 schools in 47 districts geographically
distributed throughout Kentucky based on self-report data from local district
technology coordinators.

To explore the use of the Configuration Map for Education Technology as a self-
assessment tool and as a feedback instrument for planning future implementation
strategies for KETS at the local district level.

To determine the feasibility of using Kentucky’s teleconferencing network
for training local school personnel to collect self-study data on technology
implementation.

To compare the reliability and utility of the two methods of data collection.
To make recommendations for improved practice.

To obtain feedback on ways to improve the design of the Configuration
Map for Education Technology.

viii
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The Statewide Study Sample

A random stratified sample of 24 schools was selected and invited to partici-
pate in the study: one elementary, one middle, and one high school from each of
Kentucky’s eight educational regions. The school principal at each selected site was
contacted directly by a university researcher or by the district technology coordinator
who assisted the researcher. After the initial contact inviting participation and ex-
plaining the purpose and nature of the study, follow-up letters of agreement were
sent to the school principals with a request for a list of teachers who were knowledge-

able about the school’s technology program. Two or three teachers were selected by
the researchers from the list provided for on-site interviews.

In late April and early May of 1995 all District Technology Coordinators across
the state were invited to participate in the self-assessment study. Forty-seven District
Technology Coordinators responded and agreed to collect data on one elementary,
one middle, and one high school in their district. In small districts where there was
only one elementary, middle, or high school, data were collected on the only school
available at each level. A total of 107 schools agreed to participate in Study II: Self-
Assessment, with representation from all eight regions.

To crosscheck the reliability of the university observers in Study I with the
internal District Technology Coordinators in Study II, the data from 14 schools that
were common to both Sample I and Sample II were compared.

Data Collection Procedures

Study I: External Evaluation

University researchers in May and early June of 1995 visited each of the 24
selected sites for one day to observe technology being used in classrooms, computer
laboratories, and media centers. The protocols used were developed in consultation
with faculty from the Instructional Systems Design Program, and the Institute for
Education Reform at the University of Kentucky. Teachers and principals at the study
sites were interviewed to obtain their perceptions of the implementation of educa-
tional technology in their school.

The interviews were designed to gather supplemental information especially
in two key areas: technology used in the instructional process and the professional
development of school staff related to technology. For example, principals were
asked how technology had contributed to the results of KIRIS and teachers were
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asked how technology had changed their instructional practices, and to comment on
their training experiences. The interview protocol was open-ended and researchers
recorded responses directly on the interview forms.

District Technology Coordinators (DTCs) visited the schools in their district,
which were randomly selected for the study. DTCs made observations, interviewed
teachers and reviewed documents to complete the Configuration Map instrument. .
However, the DTCs did not conduct the more-extended interviews using the teacher
and principal intervie s protocols described above for Study L

CONCLUSIONS

1. Schools across Kentucky have shown significant progress in building the capacity
to make technology and technology networks available to students, teachers and
administrators. All districts are connected to the KETS network.

2. Statewide, schools have made the most progress in implementing aspects of KETS
related to school's structures of planning and organization:

* implementing technology that is consistent with the school's technology plan,

* implementing technology planning committees that represent all
stake holders,

* developing plans for technology and professional development that are
consistent with the school's Transformation Plan.

3. There were wide variations in the extent of implementation of the 20 identified
subcomponents of education technology and KETS among the schools in both Study I
and Study II. These differences were most evident in the use of technology applica-
tions and options available for professional development.

4. While there has been an increase in the applications of technology for instruction, a
significant effort for development and training will be needed for technology to reach
its full potential as a tool for teaching and learning. Word processing received consid-
erable use in the study schools. Spreadsheets and databases are beginning to be a

part of regular instruction. However, telecommunications was rarely observed being
used for instruction or communication.

5. Basic classroom connectivity is deficient. Phones in classrooms or connections to
Internet services are lacking in most schools.

6. Factors that differentiated schools that were high implementors of education
technology from low implementors were related directly to classroom instruction and




professional development:
a) The flexible scheduling of training options.
b) The availability of software applications to individuals.
¢) The extent to which there was a technology-rich environment.
d) Professional development options in technology.
e) The extent to which technology is used in the instructional process.

High implementation seems to be highly related to components of KETS that focus on
classroom instruction ancl individual classroom teachers. Components that relate to
school structures such as the development of a technology plan or the composition of
the school technolcgy committee seem less important as indicators of high imple-
mentation.

7. While professional development was found to be associated with high implemen-
tation of education technology, only one-quarter (25%) of schools in the sample are
providing a rich array of professional development options and only one-third over-

all (30%) provide ongoing, flexible professional development suited to individual
needs.

8. Principals are generally positive about the potential of technology and committed
to providing students with technology. However, many are frustrated and apprehen-
sive regarding the time needed to develop technological expertise and how to obtain
the needed matching dollars to be eligible for KETS funds. Teachers also were posi-
tive about the possible applications of technology to instruction and believed it was
essential that students have access to technology to prepare them for an increasingly
technological workplace. Like the principals, teachers were frustrated with the lack of
time to learn to use computers. Teachers who used technology more extensively
reported changes in their teaching practices that provided more support of active
student learning and less direct teaching methods such as lecturing.

9. The Innovation Component Map for Education Technology proved to be a useful
instrument for gathering data on the variation of practice that exists in Kentucky
schools related to the implementation of Education Technology. The reliability data
comparing the ratings of external researchers and district technology coordinators
were encouraging for the first-time use of a qualitative instrument. Feedback from

researchers provided useful data to revise and improve the Configuration Map for
Education Technology.

10. The use of Kentucky’s two-way video teleconferencing network was an efficient

and cost-effective method of training data collectors. In the relatively short 1/2 day

training, the DTCs were able to report findings that correlated 76 percent of the time
with professional researchers. The cost-benefit analysis is very favorable. Rather

than paying upwards of $2,000.00 for travel and expenses, the video sites were avail-
able for less than $30/hour ($180.00).
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RECOMMENDATIONS

1. The Kentucky Department of Education should identify schools that are high
implementors and demonstrate exemplary practices in specific components of Educa-
tion Technology. Strategies should be developed to disseminate successful ap-
proaches of implementation and utilize the expertise in high-implementing school to
provide technical assistance to schools needing help.

2. All schools in the state should conduct a self-assessment using the Configuration
Map for Education Technology, or similar diagnostic instrument, to determine relative
strong components of Education Technology and specific components most needing
attention. The Kentucky Department of Education should provide training in the use
of the Configuration Map to all District Technology Coordinators.

3. Schools should focus more development and training efforts on broad applica-

tions of technology for instruction, gpecifically in the use of databases and telecom-
munications.

4. Schools should design professional development in Education Technology that
provides more of a variety of options for staff throughout the year and that is inte-
grated (a part of and not separate from) with other professional development efforts
to improve instruction. Also, schools should make more use of networks to deliver
on-line instruction and to promote information sharing among individuals.

5. The Kentucky Department of Education should identify and target schools that are
low implementors for the purpose of providing assistance to upgrade resources and
supporting equity in educational opportunities.

6. All schools should make networking — within their schools and with other schools
- a high priority. The Kentucky Department of Education should make available to

* schools assistance in networking through the Regional Service Centers and through

identified schools highly involved in networking.

7. School principals should involve School Technology Coordinators more dir xctly as

part of the school's instructional planning team for the purpose of using technology
for instruction.

8. All schools need to develop and maintain more effective public information and
outreach strategies to support the Kentucky Education Technology System (KETS).
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THE IMPLEMENTATION OF
KENTUCKY’S TECHNOLOGY PROGRAM

PURPOSE OF THE STUDIES

Background

In 1986, 66 property-poor Kentucky school districts sued the State School
Board alleging that Kentucky schools were inefficient and funding for Kentucky
schools was inequitable. The State Supreme Court ruled in favor of the plaintiffs and
directed the legislature to enact education reforms that addressed both efficiency and
equity. The Kentucky Education Reform Act (KERA), passed by the Kentucky legisla-
ture in March 1990, mandated a complete restructuring of the Kentucky educational
system in the areas of finance, f,overnance, and curriculum. One component of the
curriculum restructuring inclizuded a comprehensive technology initiative that would
support instruction and communication. The technology statute, KRS 156.666, estab-
lished a Council for Education Technology. Under law the council was charged to
develop a five-year master plan for education technology, that defined the Kentucky

Education Technology System (KETS). KETS is designed to assist Kentucky schools in
their effort to:

1. improve learning and teaching and the ability to meet the needs of
individual students while increasing student achievement;

2. improve curriculum delivery to help meet the need for educational equity
across the state;

3. improve the delivery of professional development;
4. improve the efficiency and productivity of administrators; and,

5. encourage development by the private sector and acquisition by districts of
technology and applications appropriate for education.

KETS is an extensive plan for statewide implementation that includes (a)
specifications of technical aspects such as the requirements for computer hardware
and software, video capacity, and wiring specifications for communication technolo-
gies; (b) recommendations for instructional uses of technology such as individualiz-
ing instruction, remediation, and collaborative learning via electronic networks;

(c) hardware and software requirements for managerial uses of technology such as
district reporting and delivery of professional development; and, (d) recommenda-

tions for the use of technology to facilitate communication between the school and the
community.

The state's technology initiative required extensive foundational work and
time was lost initially in its implementation. Standards for the amount and kinds of
technology needed to be developed prior to the actual delivery of goods and services




into the schools. The KETS standards are documented in several plans such as the
KETS Implementation Plan, and the KETS Architectural Standards and Technical Specifica-
tions. The KERA technology initiative is an extensive technical and instructional
undertaking. In order for technology to be used, it must be selected with the particu-
lar needs of the school, the teachers, and the students in mind. These needs range
from training and professional development of staff to physical plant considerations
such as space, wiring, fiber-optic cabling, climate control for equipment, and network
designs.

An appropriate analogy to the KERA technology initiative is the implementa-
tion of books during the 15th century. At that time, the invention of moveable type
revolutionized the production of texts and made print media accessible to the general
public for instruction and other purposes. Prior to using the content contained in
the texts several steps had to occur. First, quantities of paper had to be made available
in large supply. Handwritten material had to be set in type and the books printed.
Books had to be distributed. But having the books available would not be enough; the
users also had to be taught to read. In addition, their school rooms had to be changed.
They would need rooms that admitted adequate light to read. Teaching was affected.
Teachers who formerly relied on oral teaching methods would now work from
printed texts with students who had read the same materials. Many steps were taken
to implement printed media in instruction and many changes occurred, over time.

KERA is a funded legislative mandate. The reform act earmarked a dedicated
technology fund to support the initiative. While some districts had availed them-
selves of the designated technology funds previously, the 1993-94 school year marked
the first large-scale round of submissions of District Technology Plans, prepared in
accordance with standards. These plans defined the current technology status of each
district with reference to the standards and outlined districts’ unmet needs. The plans
were reviewed by the Kentucky Department of Education (KDE) and if approved a
district procured the equipment using a 50/50 percent match of state technology
funds to local funds. According to the KDE plan reviewers there has been an infusion

of technology into the schools since the approval of all the districts’ technology plans
in 1993-4.

The Design of the Two Separate but Companion Studies

This report presents the results of two separate studies that used the same research
instrument to investigate the implementation of Education Technology in Kentucky
schools for different purposes and employed a different set of data collectors.

Study I was conducted by trained researchers external to the districts of the
schools studied. The purpose was to determine the extent of implementation of Educa-
tional Technology statewide as part of a larger effort by the Kentucky Institute for Educa-
tion Research (KIER) to assess the implementation of six major KERA programs.




Study II was conducted by school District Technology Coordinators (DTCs) to
assess the progress of Educational Technology in local districts. This study was conducted
for the Kentucky Department of Education to determine the feasibility of using a research
instrument (Configuration Maps) for self-assessment and formative planning for further
implementation of the KETS plan.

Fourteen schools were part of both studies to investigate the inter-observer reli-
ability between the data collectors external and internal to the district. This feature of the
study design was to test the feasibility of using District Technology Coordinators to
collect reliable data for multiple purposes in a relatively low-stakes environment.

Since the research instrument was the same in both studies, the combined data

from the companion studies provided more powerful results than either study could
provide by itself.

Development of the Observation Instrument: A Component Configuration
Map for Education Technology

The development of the observation instrument for this study began in May
1994. Roger Pankratz, from the Kentucky Institute for Education Research, convened
a meeting of district technology coordinators, regional KETS coordinators, university
researchers, and personnel from the Kentucky Department of Education. The model
for the observation instrument is based on the work of Hall and Hord (1987), who
have done extensive research on school change. The development consultant, Dr. Ed
Caffarella from the University of Northern Colorado at Boulder, who has extensive
experience with the model employed for the instrument, facilitated map development
at that meeting and has given feedback on iterations of the map. At this work session,
an initial draft of a component configuration map was constructed and field tested in
two school districts. Feedback from three additional field tests was incorporated into
subsequent drafts. Using these drafts, representatives from these key stakeholder
groups further revised and refined the instrument during the fall of 1994.

The developers of the Configuration Map for Education Technology consulted the
guidelines and standards for technology contained in various documents available from
the Kentucky Department of Education and the University of Kentucky’s Institute for
Education Reform. Among these were: The KETS Implementation Plan, which outlines
schedules, project descriptions, project management, costs, and policy issues; the KETS
Architectura! Standards and Technical Specifications, which specifies the standards for both
hardware and software; the KETS Blueprint and Selection Guide, which establishes criteria
for procuring hardware and software; and the KETS Building Wiring Standards, which
provides guidelines for the wiring to enhance connectivity for computer networks. The
KETS plan is unusual because it not only details technology to be_installed in the schools
but it also makes recommendations that technology be used to support various instruc-
tional, management, and equity goals. Using these documents as guides, the intentions of
the technology initiative could be operationalized by describing the key components at
their highest level of implementation. Table 1 defines the implementation indicators for
five major objectives of the KETS program.
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Table 1
Implementation Indicators Defined for the KETS Intentions.

KETS Intentions

Implementation Indicators Defined

1. Improve learning and teaching and the
ability to meet the needs of individual stu-
dents while increasing student achievement;

2. Improve curriculum delivery to help meet
the need for educational equity across the
state; -

3. Improve the delivery of professional
development;

4. Improve the efficiency and productivity of
administrators; and,

5. Encourage development by the private
sector and acquisition by districts of technol-

ogy and applications appropriate for educa-
tion.

A Technology Support for KERA indicator would
define the extent to which technology is available
to students and teachers; variations in the types
of technology and software; and evidence that
implementation is focusing on the needs of
individuals.

Indicators for measures of achievement were not
the focus of the map for this implementation
study.

A Technology Support for KERA indicator would
define the extent to which technology is available
to students and teachers. Variations in the types
of technology and software are evidence that
implementation is focusing on curriculum and the
needs of individuals.

Indicator gives evidence of technology used in
the instruction on a regular basis.

A Pr ional Devel nt of School
indicator would define activities that train users in

the use of technology and use technology as part
of other KERA trainings.

A KETS Resourges indicator would define the
extent of networking resources available to the
Central Office, Library, and classrooms and if
these resources will be instailed. Training will be
planned or has occurred. The system will be in
use.

A School Technology Committee indicator would
define the extent of involvement of community
stakeholders and existing documentation that
shows coordination of eftorts with other curricu-
lum and planning activities.

Community Support for KETS would be indicated
by events, documents, and activities that relate to
the initiative.




Six implementation indicators, with 20 subcomponents, were adepted as catego-
ries for a last draft of the map. These indicators are: (1) technology support for KERA
initiatives, (2) technology used in the instructional process, (3) professional development
for school staff, (4) the school technology committee: function and processes, (5) KETS
resources, and (6) support for KETS (including community support).

Technology Support for KERA Initiatives contains subcomponents that indi-
cate if technology is available to meet the standards of the technology initiative and if
technology is a vehicle for equity; that is, it is accessible and various modes of tech-
nology and software are available to meet the needs of individuals.

iona contains subcomponents that
elicit information regarding the extent to which there is a technology-rich environ-
ment to which students have flexible access in accordance with the KETS standard
and if that technology is being used for instruction.

Professional Development for School-Staff contains subcomponents that indi-
cate the extent to which training is provided and if that training is flexible or indi-
vidualized to meet staff needs. A subcomponent for the function and processes of the
school technology committee is included in this category. The school technology
committee has a key role in the implementation of technology. The needs for a par-
ticular school and patterns of implementation (such as installation of computers in
labs versus classrooms first) are determined by the committee. Thus examining its
functions and processes are important to understanding implementation.

1 i i contains subcompo-
nents that describe the composition of the School Technology Committee and its
function and role in the technology planning process. Since planning for technology is
critical to its implementation, examining the processes of the School Technology
Committee is key to understanding technology use in a school.

Resources for KETS contains subcomponents that describe technology imple-
mentation in the library /media center, the central office, and of the installation of
phones in classrooms. These are areas that provide in-school resources as well as
connectivity to outside electronic networks and resources.

Support for KETS contains subcomponents that describe broader-based commu-
nity support as well as adjunct programs in schools (such as providing computers to
teachers during the summer for development) that may exist to support implementation.

Following a seminar/feedback session attended by District Technology Coor-
dinators at the Kentucky Educational Technology Conference in February of 1995, the
Configuration Map used for this study was finalized.

The instrument design was based on the Hall and Hord (1987) model of an
Innovation Component Configuration Map (see Appendix A: An Innovation Compo-
nent Configuration Map for Education Technology). The Map identifies key compo-
nents of an innovation and the variations that occur in the implementation of the




innovation. The KERA technology initiative, operationalized according to the KETS
requirements, was considered to be the innovation and the various aspects of the
KETS plan were considered to be the program components. The different ways in
which teachers might implement each component were considered to be the varia-

tions. Descriptions of variations were developed for the following components and
subcomponents:

Technology Support for KERA Initiatives
¢ Technology available to individuals
 Consistency with the school technology plan
¢ Application of technology

Technology Used in the Instructional Process
¢ The learning environment
¢ Extent of technology application in the instructional process

Professional Development of School Staff

¢ Consistency among Professional Development Plan, the Technology Plan
and the School Transformation Plan

¢ Professional development options in technology
¢ Scheduling of technology training options
¢ Design of technology training

School Technology Committee: Function and Processes
¢ Composition of school technology committee
Development of the School Technology Action Plan
The involvement in decision making
¢ Professional development of the school technology coordinator
¢ Compensation for the school technology coordinator
¢ Additional opportunities for the school technology coordinator

Kentucky Education Technology System (KETS) Resources
¢ The library/media center
¢ Phones in classrooms
¢ Central Office

Support for KETS (Including the Community)
¢ Group support for KETS implementation
¢ School-based activities that support KETS
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Objectives of the Two Studies

The general purpose of both studies was to collect data on the extent of imple-
mentation of Educational Technology in schools - to provide a “snapshot” of current
practice. However, the results were to be used for somewhat different purposes. The |
similarities and differences are presented in the objectives for each study.

Objectives of Study I : External Evaluation

e To determine the extent of implementation of the educational technology initia-
tive (KETS) in a random sample of 24 randomly selected schools in the eight

regions of Kentucky based on external observation and interview data from
university researchers.

* To explore the use of the Configuration Map for Education Technology as a re-
search tool and as a feedback instrument for ascertaining the extent of implemen-
tation of education technology.

» To describe teachers’ and principals’ perceptions of the implementation of the
technology program.

¢ To compare the reliability and utility of the two methods of data collection using
different observers. '

* To make recommendations for improved practice.

* To obtain feedback on ways to improve the Configuration Map for Education
Technology.

Objectiv : -

e To determine the extent of implementation of the educational technology initia-
tive (KETS) in a random sample of 104 schools in 47 districts geographically

distributed throughout Kentucky based on self-report data from local district
technology coordinators.

» To explore the use of the Configuration Map for Education Technology as a self-
assessment tool and as a feedback instrument for planning future implementation
strategies for KETS at the local district level.

* To determine the feasibility of using Kentucky’s teleconferencing network for training
local school personnel to collect self-study data on technology implementation.

* To compare the reliability and utility of the two methods of data collection.

* To make recommendations for improved practice.

» To obtain feedback on ways to improve the design of the Configuration Map for
Education Technology.




DATA COLLECTION PROCEDURES

The Statewide Study Sample

A random stratified sample of 24 schools was selected and invited to partici-
pate in the study: one elementary, one middle, and one high school from each of
Kentucky’s eight educational regions. The school principal at each selected site was
contacted directly by a university researcher or by the district technology coordinator
who assisted the researcher. After the initial contact inviting participation and ex-
plaining the purpose and nature of the study, follow-up letters of agreement were
sent to the school principals with a request for a list of teachers who were knowledge-
able about the school’s technology program. Two or three teachers were selected by
the researchers from the list provided for on-site interviews.

Study II: Self Assessment

In late April and early May of 1995 all District Technology Coordinators across
the state were invited to participate in the self-assessment study. Forty-seven District
Technology Coordinators responded and agreed to collect data on one elementary,
one middle, and one high school in their district. In small districts where there was
only one elementary, middle, or high school, data were collected on the only school
available at each level. A total of 107 schools agreed to participate in Study II: Self-
Assessment, with representation from all eight regions. Table 2 shows the number of
school districts across the state by region that agreed to participate in the study. Re-
gion 3 shows only two districts participating; however, this is because this region
includes Jefferson County (Louisville) and has only two districts in the region. Of 107
schools in Study Sample II, 37 percent were elementary schools, 28 percent were
middle school, and 35 percent were high schools.

Table 2
Number of Districts Represented in Sample by State
Educational Region

Murray
Bowling Green
Louisville
Covington
Lexington
Corbin
Morehead
Prestonsburg
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To crosscheck the reliability of the external university observers with the inter-
nal District Technology Coordinators, the ratings from 14 schools that were common
to both Sample I and Sample II were compared.

Data Collection Procedures

dv I: Ex 1 Evaluation

University researchers visited each of the 24 selected sites for one day to ob-
serve technology being used in classrooms, computer laboratories, and media centers.
The protocols used were developed in consultation with faculty from the Instruc-
tional Systems Design Program and the Institute for Education Reform at the Univer-
sity of Kentucky. Teachers and principals at the study sites were interviewed to obtain
their perceptions of the implementation of educational technology in +heir school.

The interviews were designed to gather supplemental information especially
in two key areas: technology used in the instructional process and the professional
development of school staff related to technology. For example, principals were asked
how technology had contributed to the results of KIRIS and teachers were asked how
technology had changed their instructional practices and to comment on their train-
ing experiences. The interview protocol was open-ended and researchers recorded
responses directly on the interview forms (see Appendices B and C).

Study II: - ssment

District Technology Coordinators (DTCs) visited the schools in their district
which were randomly selected for the study. DTCs made observations, interviewed
teachers, reviewed documents and completed the Configuration Map instrument.
However, the DTCs did not conduct the more-extended interviews using the teacher
and principal interview protocols described above for Study 1.

Observer Training

Observers for Study I were selected from Kentucky universities based on their
knowledge and research background in technology. For example, one observer was a
sociologist whose research has focused on technology and occupational dynamics in
rural schools. Another observer is a former high school teacher and now a business
education professor teaching in a computer science department. Yet another is an
expert in distance learning at a regional university.

University observers were sent the Configuration Maps and protocol materi-
als. After an opportunity to study these materials, training was conducted individu-




ally with observers in conference with the project director. Three of the seven observ-
ers were experienced with the use of Configuration Maps and had previously been

trained in their use for studies of the Primary Program and School-Based Decision
Making. : '

The DTC observers were solicited on a voluntary basis by the KETS coordina-
tors in each of the eight State Regional Service Centers. The DTCs were highly famil-

iar with the KETS mandates and requirements and have first-hand knowledge of the
schools in their districts.

The training of the DTC observers consisted of one three-hour training session
that was offered on two separate days to accommodate schedules. The training was
conducted using the statewide telecommunications system at the interactive video
sites in Lexington, Hazard, Ashland, Frankfort, Murray, Bowling Green and
Madisonville. The principal investigator conducted the trainings and began with the
development process for the observational instrument and the rationale for using the
Innovation Component Configuration Map as the data-collection instrument. The
Configuration Map components and variations in practice were explained in detail.
The observers then watched several video vignettes of teachers, students, and admin-
istrators using technology in their classroom or office. After viewing the tape and
marking the map, the observers discussed their ratings, the rationale for their deci-
sions. The final step in the process was to reach consensus on the level of practice.

In a few cases DTCs were unable to attend the telecommunications sessions.
For these observers, videotapes of the training (which included the videotaped class-
room examples) and individual instruction were used. Feedback and discussions of
the observer’s ratings were conducted with the principal investigator via phone.

RESULTS OF THE OBSERVATIONS AND INTERVIEWS
FOR THE TWO STUDY SAMPLES

Patterns of Implementation of Program Components Based on the
Configuration Map

The results from the observational component for the study are organized
around the six implementation indicators of the Innovation Component Configura-

tion Map for Education Technology: Technology Support for KERA Initiatives, Technology

Used in the Instructional Process, Professional Development of School Staff, The School
Technology Committee, The KETS Resources, and Support for KETS From the Community.
The Components and Subcomponents of Education Technology are presented in
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Tables 3-8. Each table represents the percent of schools at different levels of imple-
mentation for one of the six components and shows the data for its particular sub-
components.

Designating An Acceptable Range of Implementation Vs. Levels of Practice that
Need Improvement

The data from the companion studies represent an initial evaluation of schools'
implementation of KETS guidelines. The Configuration Map instrument defines
implementation patterns in schools that are generally consistent with an acceptable
range as judged by researchers, practitioners, and staff from the Kentucky Depart-
ment of Education. To highlight the extent to which acceptable patterns currently
exist in Kentucky schools the tables that follow are divided with a dotted line to

designate an acceptable range of implementation vs. levels of practice that need
improvement.

Schools rated with implementation patterns A and B (which are to the left of
the dotted lines in Tables 3 through 8) were implementing the components of the
technology program in acceptable ways, whereas schools which were rated with
patterns C, D, and E comprise a group in need of improvement. It is important to note
that schools whose practices fall in the B range have made good progress but still
need to continue to strive to demonstrate the most acceptable level of implementa-
tion. Following each data table, summary discussions are given for both Study I
external evaluation and Study II self-assessment. The major similarities and differ-
ences between the two data sets are described.

The reader should remember that Study I: External Evaluation represents data
collected by university observers from 24 schools randomly selected in the eight
regions across the state. Study II: Self-Assessment represents data collected by DTCs
who volunteered to participate in the study. Fourteen schools were observed indepen-
dently by both university observers and DTCs.
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TABLE 3
Percent of Schools at Different Levels of Implementation for the
Subcomponents of Technology Support for KERA Initiatives
Study | N=24 Schools, Study Il N=107 Schools

1
Technology Availability to individuals |
A B | o D
A wide variety of technologies is A selection of technologiesis | A limited number of technologies  Little or no technology is

availabie for leaming,
management, and
communication.
Technologies are available in

available for feaming,
management, and
communication, but the
selectionis limited by either

| is available for leaming,

| management, and
communication. Access is

| difficult (.g., phone available

available for leaming,
management, and
communication. There are no
{or few) phones in classrooms.

sufficient quantity to promote access to the technology or the I and only in teacher’s lounge) no (or few) personal computers,
widespread use and include number available. I and includes few technology cameorders, VCRs, etc.
computers, telephone, VCR, options including onfy one of two
Videodisc and network access. of the fokowing: computers etc.
Study! 25% 42% 33% 0%
Study Il 23% 53% 23% 1%
Applications of Technology

A B C D
There is a broad array of There is a variety of software There are several software There is a limited number of

software applications (more than
10) in use for instruction,
information networking,
research, management, and
planning. Most employees,
students and parents use basic
productivity packages, CD
reference material, e-mail, efc.

applications (5-10) in use inthe
schoo! for instruction,
management, and information
networking. The majority (more
than 2/3) of employees, and
students use productivity
packages, CD reference
materials, e-mail, etc.

applications (3-5) in use in the
school for instruction,
management, and information
networking. Some {more than
1/3) employees, and students
use productivity packages, CD
reference materials, e-mail, etc.

applications (0-2) in use in the
school for instructions,
management, and information
networking. Only a few (1/3 or
less) of employees, and students
use productivity packages, CD
reference materials, e-mai, etc.

Study | 25% 25% 8%
Study lI 58% 32% 7% 3%
Consistency of Available Technology
with School Technology Plan

A B o] D

The technology present in the
school fully reflects the diffusion

The technology present in the
schoo! partially refiects the

I
I
|
|
|
I
|
I
I
I
I
I
I
I
|
|
| 42%
|
!
I
I
|
|
|
|
I
I
I
|
I
I
l

The technology present in the
schoot runs counter to the

The technology presentin the
school indicates the diffusion of

of technology faid out in the diffusion of technology laid out diffusion of techr.alogy laid out technology faid out in the
school's curent technology plan.  in the school's current in the school's current school's current technology plan
For example, if computersare  technology plan. technology plan. has not begun in any way.
available only in labs, is the
school's plan to spend KETS
money first on abs?
Study 1 42% 58% 0%
Study Il 40% 46% 14%
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Discussion of Technology Support For KERA Initiatives

Schools in both study samples were providing a wide range of technologies
that were available to teachers and students. DTCs, however, judged a larger percent

of their schools in the acceptable range in this subcomponent than the researchers
found for schools in Study 1.

This difference between the schools in Study I and Study II was extremely
large for the Applications of Technology subcomponent. Whereas researchers external
to the school found only 50 percent of their school at the acceptable range on this
subcomponent, DTCs judged 90 percent to be providing an acceptable array of soft-
ware applications. It is not known whether this marked discrepancy resulted from
differences in understanding of the levels of implementation or whether DTCs gave

their schools higher ratings because of their familiarity with the applications of tech-
nology available.

A strong majority of schools in both studies were judged to have Consistency
of Available Technology with the School Technology Plan. While 14 percent of DTCs
judge the consistency between practice and plans in their schools to be less than the

acceptable range, most schools were judged to be "on target” with implementing their
technology plans.

13
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Percent of Schools at Different Levels of Implementation for the Subcomponent

TABLE 4

of Technology Used in the Instructional Process
Study | N=24 Schools, Study Il N=107 Schools

Extent to Which There is a
Techknology-Rich Learning

in the instructional in the instructional

elements inthe

ongoing elementsinthe  instructional process.

|
|
I
Environment |
A B | C D
Computers and other Computers and other | Computers and other Computers and other
appropriate technology  appropriate technology | appropriate technology  appropriate technology
arelocated inareasthat  are located inareas that | are located inareasthat  are not available or
enable all students to enable many (more than | enable many (upto 1/3}  located in areas that do
have fiexible {often 2/3) students to have students access to not enable students to
simultaneous) accessto  flexible {often I computers, butdisrupt ~ have fiexible access
computers during simultaneous) access to other instructionial duriny instructional
instructional activities. computers during | activities. Teacher activities. No help is given
Students help each other.  instructional activities. | primarily helps students  if a student s using a
Mostly students heip | onthe computers. computer.
each other with some |
teacher aid. |
Study | 29% 29% [ 25% 17%
Study |l 35% 28% | 28% 9%
Extent of Technology }
Appilication in the I
Instructional Process I
A B | C D E
Avariety of technology ~ Several technology | Oneortwotechnology ~ Oneortwotechnology  Technology appiications
applications are regularly  applications are regulary | applications are regularly  applications are are seldom used as
used as ongoing elements used as ongoing elements i used as ongoing occasionally used as ongoing elements in the
|
I
|
|

process. process. instructional process. instructional process.

Study | 21% 33% 25% 17% 4%

Study . 16% 45% 25% 13% 1%
14




Discussion of Technology Used in the Instructional Process

From one-half to two-thirds of schools in both study samples were judged to
provide a Technology-Rich Learning Environment along with the Use of Technology
for Instruction in the acceptable range of practice. However, this also means that one-
third to one-half of Kentucky schools are not operating in the acceptable range. These
findings clearly identify an area where assistance and staff development are needed
to bring more schools into the acceptable range of using technology for instruction.

I ¢ Sof Used in ] .

Observers for both study samples recorded the extent of use of six different
types of software. Figure 1 on the following page shows the extent of use reported in
Study II. As can be seen, the extent of use of these types of software is very similar
for both study samples. From Figure 1 it is clear that word processor software by far
gets the most use (several times daily by a majority of schools). Databases, spread-
sheets and electronic instructions materials (e.g., commercially available compact
discs) are generally used weekly or twice monthly. Telecommunications and multi-
media production software are used the least (monthly, if at all).

Inst jona Which

Observers in both studies also recorded how software was being used for
instruction and the frequency of instructional uses. Figure 2 on page 17 shows the
frequency with which the 107 schools use software for seven different instructional
purposes in Study II. The instructional use for Word Processing Tasks (such as com-
position or revision) is clearly the front runner with several times daily use in most
schools. The use of software for portfolio development and storage of information
also is a daily occurrence. The remaining four instructional purposes (i.e., analysis of
data, management of instruction, planning for instruction and record keeping) all get
varied but at least weekly use by most schools. While the uses of software for instruc-
tion are not as frequent or extensive as they need to be for Kentucky's high expecta-
tions, there is evidence that instruction in schools is changing as a result of KETS.

15
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Figure 1
Study ll: Seif-Assessment Data
SOFTWARE USED IN INSTRUCTION

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Word Spreadsheet Database Telecommunica- Muitimedia Electronic
Processor tions production/pre- Instructional
sentation Material

M severaitimes [ Daily [ | Weekly
daily and
extended use

B oncerTwice Seldor: or
Monthly never used
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Figure 2
Study lI: Self-Assessment Data
USES OF TECHNOLOGY IN INSTRUCTION

100%
90%
80%
70%
60 %
50%

40% .

30%
20%
10%

0%

Word Analysis of  Storage of Portfolio = Management Planning for  Keeping
processing data/problem Information Storage and of Instruction Instruction Records
solving Development
B severaitimes [J Daily [ ] Weekly
daily and
extended use

. Once/Twice Seldom or
Monthly never used




Discussion of Professional Development of School Staff

There is a high level of consistency between the district technology plans, the
professional development plan, and the school transformation plan in both Study I
and Study II. Alignment is supposed to exist among the plans and apparently it does.
The DTCs, however, reported a 16 percent higher rating in the unacceptable range
than the researchers, perhaps because they are more familiar with the coordination
between plans and actual practice.

Between one-half and one-quarter of schools reported a variety of professional
development opportunities throughout the year. This means that one-half to three-
quarters of schools are not providing options that meet the needs of teachers. Here
again, the DTCs are more critical than the university observers, reporting 15 percent
more schools at a highly unacceptable level of professional development options.

Flexible scheduling of training options occurs in one-half to two-thirds of
schools in Study I and Study II. Clearly, the lack of flexibility in scheduling in up to
one-half of schools has implications for the access to training and its effectiveness.

From one-half to two-thirds of schools were judged to integrate the design of
technology training with other professional development activities. This appears high
given the fact that use of specific software applications in instruction is somewhat
limited. It will be important to determine why there is not more use of technology in
instruction if most of the schools integrate technology training in professional devel-
opment activities.
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TABLE 5
Percent of Schools at Different Levels of Implementation for the

Subcomponents of Professional Development of School Staff
Study | N= 24 Schools, Study Il N=107 Schools

Consistency Among Professional
Development Plan/Technology Plan/
School Transformation Plan

A B C D
All three plans are well Plans are partially corelated. | Plans have little correlation. Plans have no correlation.
correlated and fully address Professional development Professional development Professional development
needs identified in the school activities somewhat address the | activities slightly address the activities do not address the
technology plan. needs identified in the school | needs identified in the school needs identified in the school
technology plan. | technology plan. technology plan.
Study | 67% 33% | 0% 0%
Study Il 46% 38% | 15% 1%
Professional Development !
Options in Technology '
A B | Cc D
A rich amay of professional A variety of professional | Several professional One or two planned training
development options are development options are development options are options are made available to
available to school personnel, available to teachars and availabie 1o teachers, teachers each year.
parents, and support staff. support staff. | administrators, and staft
| throughout the year.
Study | 25% 50% | 21% 4%
Study Il 26% 33% | 26% 15%
Scheduling of Training Options 1
A B | C D
Professional development is A variety of professional [ Professional development Training schedutingis sparse
ongoing with a rich variety of development opportunities are l options for technology are and inflexible.
options designed to meet scheduled throughout the year. | scheduled several times each
individual schedules and needs. year.
Studyl 30% 32% | 16% 21%
Study I 22% 32% | 29% 17%
. i
Design of Technology Training |
A B | C
Technology training is integrated ~ Technology training occurs | Technology training does not
into professional development independentty of other topics. | occur during the year,
activities addressing other areas. |
Studyl  63% 37% I 0%
Study Il 48% 49% ] 3%
|
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Percent of Schools at Diffe

TABLE 6

rent Levels of Implementation for the

Subcomponents School Technology Committee: Function & Process
Study | N=24 Schools, Study Il N=107 Schools

Composition of the School Technology :

Committee |

A B | o] D
The committee represents all The commitiee represents most | The committee represents only  The committee dees not exist.
stakeholders. stakehoiders. | a few stakeholders.
Studyl 21% 71% | 8% 0%
Study Il 25% 61% | 13% 1%

1

Development of the |
School Technology Plan |

A B | Cc D
The School Technology Action The commitiee has someinput | The commitiee reviewed the The committee had little or no

Plan is a product of the

into the School Technology | School Technology Action Plan.

input into the School Technology

commitiee in collaborationwith  Action Plan. | Action Plan.
all stakeholders. |
Studyl  50% 37% | 9% 4%
Study ' 58% 32% | 7% 3%
. - |
Involvement in Decision Making |
A B ] C
The committee is directly The committee has some input | The committee does not have
involved in the functioning of into the functioning of school- | inputinto the functioning of
school-based decision making based decision making councils, ; school-based decision making

councils, school fransformation

school transformation committee ' councils, school transformation
committee, & professional

& professional development | committee & professional

development planning. planning. | development planning.
Study | 21% 66% | 13%
Study Il  40% 46% l 14%

20




Discussion of School Technology Committee: Function and Processes

Most schools (nearly 90%) in both Study I and Study I have school technology
committees that are representative of community stakeholders and that have input
into the School Technology Action Plan. These functions are mandated by KETS and
there is excellent progress toward full implementation. It is important to note these
levels of representation and input may exist "on paper” and may not reflect the level
of actual participation and/or the kinds of input provided by the school technology
committee. For example, input may entail relatively low levels of input such as the
reading of or commenting on a professional development plan or the input may be
more involved throughout the entire planning process.

Between one-half and two-thirds of schools report the technology committee
has some input into the functioning of school-based decision making, but only 21
percent of Study I schools and 40 percent of Study II schools report direct representa-
tion in site-based decision making. These levels of involvement in actual decision
making, as opposed to planning, may have implications for implementing plans.
Since site-based councils must allocate resources for KETS, the nearly 15 percent of
schools that have no input into school-based decision making may not be able to
secure the needed funds to implement education technology needed for the school.

Observers in both studies also examined aspects of the School Technology
Coordinator (STC) position. Each school is mandated to have a STC, but no guide-
lines are provided as to the qualifications of the STC or the selection process. The STC
is designated as the convener of the School Technology Commitiee and as the tech-
nology troubleshooter in the school, regardless of skill level or expertise. Since the
position is pivotal to implementation, the observers inquired about compensation for
the STC, if additional training was available, the extent of involvement in decision
making, and if the STC was actually involved in either providing training to school
staff or in instructional planning that integrated technology. Table 6A shows that
two-thirds of the School Technology Coordinators are compensated. Observers
determined that the primary compensation is release time. However, over 80 percent
of schools in both Study I and Study II report the STC receives no additional training,
is not involved in school decision making and does not have any official responsibil-
ity for instructional issues.

Implications of these findings suggest that the benefits to the implementation
process of education technology would be enhanced if more attention was given to

professional development of the STCs and if they became a more integral part of the
instructional team in schools.
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TABLE 6A

Information on Aspects of the School Technology
Coordinator Position

Compensation for the School Technology Coordinator

YES | NO
Study ! 65% | 35%
Study I 63% : 37%

Additional Opportunities for the School Technology Coordinator
Additional Training

YES | NO
Study | 8% | 92%
Study Il 5% 'L 95%

Decision Making

YES | NO
Study | 20% | 80%
Study I 16% : 84%

Responsibilities on Instructional Issues

YES | NO

StUdy | 17% | 83%

Study Il 21% Jl 79%
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TABLE 7
Percent of Schools at Different Levels of Implementation for the
Subcomponents of KETS Resources

Study | N=24 Schools, Study Il N=107 Schools

The Library Media Center Il
A B | C D
Full access and throughout Some access and throughout | Limited access and throughout No access and throughout school
school to electronic instructional  school to efectronic instructional | school to electronic instructional 1o electronic instructional
materials, on-line search materials, on-line search materials, on-ine search materials, on-line search
services, Intemet, & electronic services, Intemet, & electronic | services, Intemet, & electronic  services, Intemet, & electronic
catalogue and circulation. catalogue and circulation. catalogue and circulation. catalogue and circulation.
Study | 8% 33% | 55% 4%
Study Il 15% 22% | 36% 27%
. |
Phones in Classrooms |
A B | c D
There are phones in ail There are phones in some | Thereisaccesstoaphoneata  Teachers have noaccess o
classrooms. classrooms with access toa | nearby location. phones from their classrooms or
phone at a nearby room or | ata nearby location.
location. i
Study | 4% 4% | 46% 46%
Study Il 10% 12% | 53% 25%
!
Central Office Network Technology |
A B | C
Office is on the KETS Wide Area  Office is currenily being wiredto | Office is not on the KETS Wide
Network. the KETS Wide Area Network, Area Network.
software is being instalied.
Study | 29% 50% 21%
Study |l 63% 26% 11%

Central Office Networking Software

A
Office personnel use Microsoft
QOffice & MUNIS (District
Administrative Software DAS).

Study |
Study Il

29%
37%

B
DAS software is installed,
personnel are in process of
being trained, some use is
evident.

54%
44%

|

!

|

|

!

|

| C
|| QOffice does not have DAS
|

|

I

|

|
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Discussion of KETS Resources

There were mixed results regarding the extent of implementation of KETS
resources reported for both study samples. Whereas the subcomponents of Central
Office Network Technology and Software met current expectations, this was not the
case for instruction-related services. About 60 percent of schools in both study
samples have limited or no access to school-wide electronic instructional materials,
on-line search services, Internet and electronic catalogue and circulation of library
materials. Also, less than one in four teachers had a phone in the classroom or access
to a phone at a nearby room or location.

On the other hand, central office installation and use of the wide area network
and district administrative software (DAS) was very high. A strong majority (79%
Study Sample I, 89% Study Sample II) reported the central office is on the KETS
wide-area network or the office currently being wired and software installed.
Training in the use of these systems is proceeding accordingly. Twenty-nine percent
of Sample I and 37 percent of Sample II report the District Administrative Software
(Microsoft Office and MUNIS) is currently in use. Nearly half of both study samples

report the District Administrative Software is installed and personnel are being
trained in its use.

Thus while the implementation of Central Office Networking appears to be
making excellent progress, providing teachers simple tools of communication such as
phones in the classroom and electronic instructional materials in the school media
center are clearly lagging behind other implementation subcomponents.




TABLE 8
Percent of Schools at Different Levels of Implementation for the

Subcomponents of Support for KETS (including the community)
Study | N=24 Schools, Study Il N=107 Schools

1
Group Support for KETS implementation |

A B | c D
There is broad documented There is documented support for | There is documented support Documented support from
support for KETS from alf KETS from a majority of | for KETS from scme stakeholders is facking.
stakeholders. stakeholders. | stakeholders.
Study!  12% 48% | 28% 12%
Study i 30% 46% | 20% 4%

-+

School-Based Activities That |
Support KETS |

A B : C D
There is a broad array of There are a significant number | There are some activities that There are very few activities that
activities that build awareness of activities that build awareness , build awareness and support for  build awareness and support for
and support for KETS. and support for KETS. } KETS. KETS.
Study | 8% 22% | 54% 16%
Study I 13% 40% { 32% 15%

Discussion vf Support for KETS (Including the Community)

While there was very adequate documented support for KETS in a majority of
schools (60% Study Sample I, 76% for Study Sample II), school-based and community
efforts to build awareness and support were found to be at an acceptable level in only
one-third to one-half of schools. Data collected by the researchers /observers in both
study samples used checklists to note the types of evidence for school and commu-
nity activities to build awareness and support for KETS. The most frequently re-
ported support activity was the computer loan programs that give teachers additional
technology support and enable them to practice their technology skills or learn to use
new programs at home over the summer.

Community outreach efforts for KETS were sparse. Except for newsletters to
inform parents and the public of technology projects and acquisitions and "open
house" nights at school, activities to gain community support were very limited.
Thus, while involved stakeholders, (e.g., school board and school council members)

may be informed, activities to develop wider awareness and support for KETS in the
community at large is lacking.
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Rater Reliability Between University Researchers and District Technology
Coordinators

For 14 schools both the University Researchers (Study I) and the District Tech-
nology Coordinators (Study II ) independently collected data and provided ratings on
the 20 subcomponents of the Education Technology Configuration Map. A percent of
the agreement was computed for each item and for all items for different raters on the
same school. Percent agreement was calculated as the ratio of the number of matches
in ratings to the total possible x 100.

The proportion of exact agreements on ratings between University researchers
and DTCs on all 20 subcomponents for the 14 schools to all possible ratings was 56
percent. That is, both university and district rates agreed on a rating of "A", "B", "C",
or "D" for the components of the same school 56 percent of the time. However if one
uses the categories of "acceptable practice” (rating A or B) and "need improvement"
(rating C, D, or E) the proportion of matches between university and district rates to
all possible ratings increased to 76 percent. Given the condition that this was the first
time the configuration maps were used and training was not extensive, the reliability
was considered quite promising. With more training and experience the configuration
map does show promise for research as well as for self-report data under low-stakes
conditions where consequences for performance are not involved.
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Analysis of Subcomponents Related to High Implementation of Technology
Components

To identify which subcomponents of the Education Technology Component
Configuration Map are most critical to high implementation, a series of Spearman
Rank-Order Correlation Coefficients were computed for both Study I and Study I
The higher the correlation coefficient, the more important the subcomponent as an
indicator of high irnplementation. The lower the correlation coefficient, the less likely
the subcomponent is a predictor of high implementation. Table 9 presents the Spearman
correlation coefficients of subcomponents of the technology instrument from Study I:
External Evaluation. The results are reported in descending order to show which subcom-
ponents were most strongly associated with high implementation.

TABLE 9 ,

Spearman Rank-Order Coefficients for Study I: External Evaluation
Technology Subcomponent Spearman Coefficient _ Probability
Scheduling of technology trair.ing options 728 .0001
Availability of software applications 718 .0001
Extent of technology-rich environment 700 0001
Professional development options in technology 630 .0010
Extent to which technology is used in the instructional process 614 0014
Professional development of the school technology coordinator 593 0022
Development of school technology acticn plan 573 0034
Involvement in decision making 561 0043
Technology availability to individuals 495 0092
Design of technology training 495 0139
Consistency of available technology with the school technology action ptan 445 0292
Composition of the schoot technology committee 413 .0449
School-based activities in support of KETS 401 0516 -
Library Media Center 358 0851

If one considers those items in Table 9 with the highest Spearman Coefficient
(i.e. .600 and above) it is evident that (a) how schools address professional develop-
ment, (b) what school are doing to provide a "technology-rich" environment for
students and teachers, and (c) the extent to which school are using technology for

instruction determine their overall progress toward fully benefiting from education
technology.

Table 10 presents the Spearman Correlation Coefficients of subcomponents of
the technology instrument used in Study II: Self-Assessment. The results are reported
in descending order to show which subcomponents were most strongly associated
with high implementation.
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TABLE 10
Spearman Rank-Order Coefficients for the Self-Assessment Sample

Technology Subcomponent Spearman Coefficient Probability
Extent of technology-tich environment 752

Scheduling of technology training options 714 0001
Available software applications of technology .709 .0001
School-based activities in support of KETS . .706 .0001
Professional development options in technology .705 .0001
Extent to which technology applications are used in the instructional process 697 .0001
involvement of the School Technology committee in decision making 641 .0001
Design of technology training options 598 .0001
Consistency of professional development plan/school tech plan 585 .0001
Professionai development of the school tech coordinator 585 .0001
Development of school technology action plan 545 .0001
Group support for KETS in the community 530 .0001
Library Media Center 503 .0001
Consistency of available technology with the school technology plan 499 .0001
Composition of the school technology committee 480 .0001
Technology availability to individuals 479 .0001
Phones in classrooms 386 .0001
Central Office Technology DAS 237 0137
Central Office Technology KETS (WAN) 101 297

Based on the data in Table 10, Study II confirms that subcomponents
related to professional development, providing a technology-rich environment,
and the use of technology for instruction are critical factors for high implemen-
tation. If one again considers all items with a Spearman Coefficient of .600 and
above, five subcomponents are identical for Study I and Study II. These are:

* Extent of a technology-rich environment

Scheduling of technology training options

Availability of software applications

Professional development options

Extent to which technology applications are used in the instructional process

Data from both the Study I and Study II samples suggest that implemen-
tation is related to factors that affect the individual teacher and the classroom
environment rather than factors that relate to the administrative aspects of
implementation such as consistency of technology with the technology plan or
the composition of the school technology committee. For example, a technol-
ogy-rich environment and flexible scheduling of training options directly affect
classroom structures. The components least associated with higher implemen-
tation are those which are associated with school structures such as the compo-
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sition of the school technology committee and central office technology. Inter-
estingly, the components with higher Spearman Correlation Coefficients are
those in which individual schools have more direct input into the decision-
making process (such as scheduling professional development). For instance,
principals interviewed for this research noted that there is some difficulty
planning for the KETS match. Other principals were concerned about meeting
the costs of implementing KETS.

A notable difference between the two samples is that in Study I: External
Evaluation schools the school-based activities in support of KETS appears to be less
of an indicator of high implementation than in the Study II: Self-Assessment schools.

Comparison of High and Low Implementors For the Two Study Samples

The patterns of implementation for the highest-scoring group of schools in
both samples were compared with those of the lowest-scoring group of schools. This
comparison was accomplished using data from a cluster analysis that showed pat-
terns within the entire set of Configuration Map scores. The clustering process
yielded distinct groups of schools whose scores differed from each other. These
groups were labeled high, medium, and low implementors of the KETS initiative.
Two groups were of special interest: the highest scoring schools (Study I N= §;
Study II N=37) and the lowest-scoring schools (Study I N=8, Study II N=37).

Differences in implementation patterns are very obvious when one compares
the collective patterns for high-implementing and low-implementing schools on
specific subcomponents. To illustrate this Figure 3 shows the implementation patterns
of the 8 high-implementing schools in Study I and the 8 low-implementing schools
for the subcomponent, "Technology Support for KERA Initiatives." The high
implementors show very few unacceptable practices and a high proportion of recom-
mended best practices. On the other hand, the low implementors show a substantial
number of unacceptable practices and few recommended best practices. These data
clearly indicate where growth is needed for the low implementors.

A second example is presented in Figure 4 which shows the implementation
patterns for high implementing and low implementing schools in Study II for the
subcomponent, "Professional Development of School Staff.” Again, the differences are
clearly showing what patterns need to be eliminated and which need to be embraced
for low-implementing schools. Graphical comparisons of high and low implementors
for other subcomponents for both Study I and Study II are presented in Appendix D.
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Figure
Comparison of High/Low Implementors for
Study I: External Evaluation Data
KETS Resources
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Figure 4
Comparison of High/L.ow Implementors for
Study IlI: Self-Assessment Data
Professional Development of School Staff
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Results of the Interviews From Sample I: External Evaluation Only

Interviews with principals were conducted to provide additional important
information regarding implementation that can not be considered as a variation in
practice, but might nonetheless affect implementation. For example, did principals
view technology in a supportive role vis-a-vis implementation of professional devel-
opment or other KERA initiatives? Do teachers report changes in their instructional
practices as a result of technology? These data may provide insights into implementa-
tion and suggest other areas that need to be examined.

Four of the 20 principals noted that their schools received rewards and they
believed technology affected those results positively, especially in the area of final
products for portfolios. Seven stated their schools were at or slightly below threshold
and believed that students who use computers develop more serious attitudes about
their portfolio products and that teachers are challenged to use newer tools and pro-
grams to enhance instruction. There appeared to be no patterns of technology sup-

porting team teaching based on principals' answers to questions relating to this area
of instruction.

All but two principals stated their schools were on schedule and diffusion
was proceeding according to their technology plans. The two others commented
about the extensive difficulties of networking their old school buildings. One said,
“Between trying to figure out how to do it, and then when we do, figuring out how

to pay for such a massive undertaking it is discouraging.... We are really struggling
with wiring.”

Two principals said they were not computer literate and did not use comput-
ers. Two others said they were novices but “much better than last year.” The remain-

der are regular computer users, and noted several ways technology supports them in
their work.

Teachers were asked if their instructional practices had changed as a result of
technology. Four teachers reported no change or little change in practice. Twenty
teachers responded in ways that indicated technology was changing their roles in the
classroom. One teacher, whose comment was typical of this group said, "I'm less of a
lecturer and more of a facilitator.” Technology was increasing instructional rescurces
for use by them or their students for 15 teachers in this group. Eleven teachers de-
scribed the benefits of technology to increase efficiency in record keeping, grading
and other management tasks. Six of these teachers alluded to the responsibility they
felt to prepare students for a technological world, even if, as one respondent com-
plained, "...it drives me crazy in the process!"

Also we asked teachers if training and professional development was adequate
to address their classroom needs. The sample was split. Twenty-six reported it was
satisfactory and that they were using technology skills learned in their teaching.
Twenty-four described difficulties with professional development.
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Time to practice with computers, difficulty implementing the skill using their
own classroom equipment which was different than equipment actually used in
trainings, and lack of personal self-confidence were the most critical problems identi-
fied. Six teachers interviewed were particularly disgruntled about training. One said
it was "useless;" another was frustrated because the software and hardware she had
received training on were not available to her in her school; and, another was frus-
trated because she had no time to practice the skills she had learned. She could not
become competent encugh to use these in her teaching, even though she was willing

to do so. Four out of six reported that technology had little or no effect on their
practice.

CONCLUSIONS FOR STUDY I: EXTERNAL EVALUATION

1. Schools across Kentucky have shown significant progress in building the capacity
to make technology and technology networks available to students, teachers and
administrators. All Districts are connected to the KETS network.

2. Statewide, schools have made the most progress in implementing aspects of KETS
related to school structures of planning and organization:

* implementing technology that is consistent with the school's technology
plan,

* implementing technology planning committees that represent all
stakeholders,

* developing plans for technology and professional development that are
consistent with the school's Transformation Plan

3. There were wide variations in the extent of implementation of the 20 identified
subcomponents of education technology and KETS among the 24 schools studied.

These differences were most evident in the use of technology applications and options
available for professional development.

4. While there has been an increase in the applications of technology for instruction,
a significant effort for development and training will be needed for technology to
reach its full potential as a tool for teaching and learning. Word processing received
considerable use in the study schools. Spreadsheets and databases are beginning to be

a part of regular instruction and telecommunications was rarely observed being used
for instruction or communication.

5. Basic classroom connectivity is deficient. Phones in classrooms or connections to
Internet services are lacking in most schools.




6 Factors that differentiated schools that were high implementors of education
technology from low implementors were related directly to classroom instruction and
professional development:

a) The flexible scheduling of training options.

b) The availability of software applications to individuals.

c) The extent to which there was a technology-rich environment.

d) Professional development options in technology.

e) The extent to which technology is used in the instructional process.

¢ About one-half (49%) of schools identified as high implementors provided
flexible scheduling of training options such as flexible professional development.

¢ Almost two-thirds (60%) of high implementors provide a wide range of software
to students and teachers for use in teaching and management activities.

* About three-quarters (72%) of high implementors provide a technology-rich
environment where students have flexible access to technology and cooperate on
computing tasks ranging from technical assistance to learning activities.

¢ Over half of high implementors (53%) provide a range of professional develop-
ment options in technology including but not limited to coaching, mentoring,

specialized workshops, and individual tutorials that are provided throughout
the year.

* Approximately one-third (33%) of high implementors report that technology is
used as an integral part of the instructional process. Primarily classroom use is

limited to word processing programs and, to a lesser extent, speadsheets and da-
tabases.

High implementation appears to be related to components of KETS that focus on
classroom instruction and professional development of classroom teachers. Compo-
nents that relate to school structures such as the development of a technology plan or

the composition of the school technology committee seem less important as indicators
of high implementation.

7 . While professional development was found to be associated with high implemen-
tation of education technology, only one-quarter (25%) of schools in the sample are
providing a rich array of professional development options and only one-third

overall (30%) provide ongoing, flexible professional development suited to
individual needs.

8. Principals are generally positive about the potential of technology and committed
to providing students with technology. However, many are frustrated and apprehen-
sive regarding the time needed to develop technological expertise and how to obtain
the needed matching dollars to be eligible for KETS funds. Teachers also were posi-
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tive about the possible applications of technology to instruction and believed it was
essential that students have access to technology to prepare them for an increasingly
technological workplace. Like the principals, teachers were frustrated with the lack of
time to learn to use computers. Teachers who used technology more extensively
reported changes in their teaching practices that provided more support of active
student learning and less direct teaching methods such as lecturing.

9. The Innovation Component Map for Education Technology proved to be a useful
instrument for gathering data on the variations of practice that exist in Kentucky
schools related to the implementation of Education Technology. The reliability data
comparing the ratings of external researchers and district technology coordinators
were encouraging for the first-time use of a qualitative instrument. Feedback from

researchers provided useful data to revise and improve the Configuration Map for
Education Technology.

CONCLUSIONS FOR STUDY II: SELF ASSESSMENT

1. The results of Study II confirm that statewide schools have made significant
progress in making technology hardware and software available to students, teachers,
and administrators. In addition, all Districts have connected to the KETS network

which supports the capacity to network among schools in the district and to connect
to state and national networks.

2.. Asin Study I, the 107 schools in Study II show the most progress in implementing
components of education technology that relate directly to school structures of plan-
ning and organization:

¢ implementing technology that is consistent with the school's
technology plan,

¢ implementing technology planning committees that represent all
stakeholders, and

¢ developing plans for technology and professional development that
are consistent with the school's Transformation plans.

The internal evaluators (DTCs) of Study II judged their technology somewhat less
consistent with school plans than the external evaluators judged the technology of
schools in their study. The Study II schools were more effective than Study I schools
at informing the public about KETS activities. Over half the schools in the sample
reported a significant number of public information activities.

3. The results of data collected by local technology coordinators on schools in their
districts showed a wide variation in practice across schools on the 20 subcomponents
addressed the Configuration Map for Education Technology. As in Study I, the
differences in patterns of implementation were most pronounced in the use of tech-
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nology applications and options available for the professional development of teach-
ers and administrators.

4. The availability of applications of technology for instruction were rated somewhat
higher for schools in Study II than for Study I. However, based on the data, schools in
Study II also will require much more training and professional development to reach
their full potential in providing technology as a tool for instruction. As in Study I,
Word Processing software is used extensively for writing and portfolio development.
Databases and spreadsheets are beginning to be incorporated into instructions, with
telecommunications at the awareness and exploratory stage.

5. Basic classroom connectivity in Study II schools was deficient; however, the DTC
observers in Study II reported somewhat more access to phones than Study I schools.

Overall, phones in classrooms or connections to Internet services are lacking in over
three-quarters of Study II schools.

6. Several factors were associated with high implementation of education technology:
a) the technology available to individuals,

b) the consistency of the available technology to the school technology plan,
c) the availability of software applications,

d) the extent to which there was a technology-rich environment, and

e) the extent to which technology is used in the instructional process.

*  Just under one-half (45%) of schools identified as high implementors provided
a wide range of technology available to individual teachers and students for
learning and management activities.

*  Almost three-quarters (72%) of high implementors report a high consistency of
available technology with the school's technology plan, indicating that in this

group of schools technology is not only present, but used in implementing other
areas of KETS as well.

*  About two-thirds (59%) of high implementors provide a wide array of software
applications for use in teaching, learning and management.

*  Just under three quarters (72%) of high implementors report that they provide a
technology-rich environinent in which students have flexible access to computers
and assist each other in a variety of cooperative tasks.

*  Just over one-third (37%) of high implementors report that technology is used as
an integral part of the instructional process. Primarily classroom use is limited to
word processing programs and, to a lesser extent, speadsheets and databases.

High implementation in the Study II sample seems to be highly correlated to compo-
nents of KETS that focus on classroom instructions and individual teachers. Compo-
nents that relate to school structures such as the composition of the school technology




committee seem less important indicators of high implementation. Based on the
similar data from both Study I and Study II regarding indicators of high implementa-
tion it appears that components that focus on school structures are necessary but not
sufficient factors for high implementation of education technology.

7 . While professional development options for teachers was one of the critical factors
related to high implementation of education technology, only 26 percent of schools
were judged to have a rich array of options available to school personnel and parents
and 41 percent of schools were judged to have professional development programs
that were "less than acceptable” as defined by the Configuration Map. Also, half (49%)
of Study II schools reported technology training independent of and not integrated
with other professional development related to instruction.

8. The ICC Map was a useful tool for these data collectors to assess the status of
implementation in their districts. The district technology coordinators generally rated
schools slightly below the ratings of the university observers, demonstrating that
DTCs can be critical in self-reporis about the conditions that exist in their schools
under conditions that are nonthreatening and not used for public evaluation.

9. The use of Kentucky’s two-way video teleconferencing network was an efficient
and cost-effective method of training data collectors. In the relatively short 1/2 day
training, the DTCs were able to report findings that correlated 76 percent of the time
with professional researchers. The cost-benefit analysis is very favorable. Rather than

paying upwards of $2,000.00 for travel and expenses, the video sites were available
for less than $30/hour ($180.00).

RECOMMENDATIONS

1. The Kentucky Department of Education should identify schools that are high
implementors and demonstrate exemplary practices in specific components of Educa-
tion Technology. Strategies should be developed to disseminate successful approaches
of implementation and utilize the expertise in high-implementing school to provide
technical assistance to schools needing help.

2. All schools should conduct a self-assessment using the Configuration Map for
Education Technology, or similar diagnostic instrument, to determine relatively
strong components of Education Technology and specific components most needing
attention. The Kentucky Department of Education should provide training in the use
of the Configuration Map to all District Technology Coordinators.

3. Schools should focus more development and training efforts on broad applica-

tions of technology for instruction, specifically in the use of databases and telecom-
munications.




4. Schools should design professional development in Education Technology that
provides more of a variety of options for staff throughout the year and that is inte-
grated (a part of and not separate from) with other professional development efforts
to improve instruction. Also, schools should make more use of networks to deliver
on-line instruction and to promote information sharing among individuals.

5. The Kentucky Department of Education should identify and target schools that
are low implementors for the purpose of providing assistance to upgrade resources
and supporting equity in educational opportunities.

6. All schools should make networking ~ within their schools and with other schools
- a high prior1ty. The Kentucky Department of Education should make available to
schools assistance in networking through the Regional Service Centers and through
identified schools highly involved in networking.

7. School principals should involve School Technology Coordinators more directly as

part of the school's instructional planning team for the purpose of using technology
for instruction.

8. All schools need to develop and maintain more effective public information and
outreach strategies to support the Kentucky Education Technology System (KETS).

SUGGESTIONS FOR FURTHER RESEARCH

These first implementation studies focused on the extent of implementation of
Educational Technology in schools across the state. A continued effort of assessing
extent of implementation using a common reporting instrument such as the Configu-
ration Map is needed statewide. Under conditions of "low stakes" that are nonthreat-
ening to local school, self-assessment by trained observers should be able to provide
these data. This information statewide on an annual basis is needed to evaluate and
monitor progress of education technology in schools across the state.

Beyond studies that focus on what is happening school-wide, studies that
focus on the use of technologies in individual classrooms and patterns of use of
technology for instruction by individual teachers are needed. For example, what are
the variations in use of technology:

* in different subject areas (i.e., math, science, social studies, writing,
the arts),

e across school levels (i.e., K-3, grades 4&5, grades 6-8, grades 9-12),
¢ at different size schools,

* for assessing students' learning and 1eporting progress?
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Schools that are high implementors of education technology compared to low
implementors should be studied to identify strategies that are most and least success-
ful. Factors such as leadership, professional development, focus on instruction, sup-
port systems, and community involvement need to be examined.

Studies need to be conducted to determine the effects of technology on student
learning and school management. Now that the Configuration Map has been pilot
tested and a common measurement for implementation is available, the relationship
of implementation to student learning or other school goals needs to be researched.
Important to this cause-effect research will be the study of the effects of different

levels of use of technology in schools while other contextual factors are the same or
accounted for.

The origin of KERA was energized by the need to bring equality to schools
across the Commonwealth. Studies are needed to determine how education technol-

ogy has effected learning opportunities for students to increase the equity across all
schools in Kentucky.
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APPENDIX B

Principal Interview
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CODE

Principal Interview

How many students are there in this school?

How many primary classrooms are there in this school?

How many of the classrooms have:

A Teacher Workstation?

A Classroom Computer for Students?

Meet the KETS 6:1 Student:Computer Ratio?

A Telephone?

How many computer labs does your school have?

Is your school on track regarding the technology diffusion as set forth in your
school technology plan?

What percentage of the children in your school are on free or reduced lunch?

How many of the teachers use technology ?
...For Instruction?

...For Management or Record Keeping?
Are there any teachers that work together as teams? If so, how many?

How many teachers are there in the team?

[
A




10.

11.

12.

Do these teachers use technology?

Do they plan together?

Have your teachers been trained in technology? What training have they had? Are
they using technology more in their classrooms?

Do you use technology as the school administrator? How? Have you received
training? Are you computer literate?

Does your school have a student technology leadership program? Does the school
technology coordinator receive release time to do that job?

What were your school's assessment results?

(If the principal response indicates good assessment results, probe with the
following: What impact do you think iechnology had on your assessment results? )

o
s




APPENDIX C

Teacher Interview
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CODE

Teacher Interview

1. How have your instructional practices changed as a result of the technology
program?

™

What effect has the technology had on your [discipline] e.g. social studies?

What software/hardware/technology are you using for your instruction?

3. Have you had technology training? Are you using it?

Was the training adequate to your classroom needs?

[If not, probe regarding what training is needed... etc.]

4, Has your school begun SBDM?
If yes, when?

If yes, What impact did the council have on the technology program?

5. The technology program is based on several critical attributes. Which of those
attributes have you found easiest to implement? Which have been the hardest?

[If some attributes are not mentioned, prompt with the following: Y ou have mentioned
(attributes mentioned in 5). How easy or hard have the others been? ]

95




Critical attributes: Meeting the needs of individual learners
Support for technology assessment
Technology support for inclusive instruction
Preparing students for a technological society
Preparing students to find and use information appropriately
Technology support for communication and collaboration

6. Does your school have a technology rich media center? In what ways do you use
the school media center?

7. Is there anything else that you want to add regarding the technology program?




APPENDIX D

Comparison of High/Low Implementors
for Study I and Study II
Figures 5 -16
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IMPLEMENTORS

HIGH

IMPLEMENTORS

LOW

Figure 5
Comparison of High/Low Implementors for
Study I: External Evaluation Data
KETS Resources
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Figure 6
Comparison of High/Low Implementors for
Study I: External Evaluation Data
Technology Used in the Instructional Process
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IMPLEMENTORS

HIGH

IMPLEMENTORS

LOW

_ Figure 7
Comparison of High/Low Implementors for
Study I: External Evaluation Data
Professional Development of School Staff
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Figure 8
Comparison of High/Low Implementors for
Study |: External Evaluation Data

The School Technology Committee: Function and Process
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IMPLEMENTORS

HIGH

IMPLEMENTORS

LOW

Figure 9
Comparison of High/Low implementors for
Study |: External Evaluation Data
KETS Resources
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IMPLEMENTORS

HIGH

IMPLEMENTORS

LOW

Figure 10
Comparison of High/Low Implementors for
Study |I: External Evaluation Data
Community Support for KETS
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IMPLEMENTORS

HIGH

IMPLEMENTORS

LOW

Figure 11

Comparison of High/Low Implementors for
. Study Ii: Self-Assessment Data
Technology Support for KERA Initiatives Component
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Figure 12
Comparison of High/Low Implementors for
Study IlI: Self-Assessment Data
Technology Used in the Instructional Process
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Figure 13
Comparison of High/Low Implementors for
Study li: Seif-Assessment Data
Professional Development of School Staff
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Figure 14
Comparison of High/i.ow Impiementors for
Study ll: Self-Assessment Data
The School Technology Committee: Function and Process
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Figure 15
Comparison of High/Low implementors for
Study lI: Self-Assessment Daia
KETS Resources
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Figure 16
Comparison of High/Low Implementors for
Study lI: Self-Assessment Data
Community Support for KETS

100%
90%
4 80%
e 70%
= 60%
L 50%
E 40%
o 30%
= 20% -
- 10% I
5 0% : { : :
I A B c D
Recommended Acceptable Less Than Unacceptable
Best Practices Acceptable Practices
Practices Piact_ices
100% -
90% 4
80% +
70% 4
g:) 60% +
O 50% ¢
E ' 40% +
g 30% +
L_ll.l 20% +
N 10%
= 0% : ; ; L
A B Cc D
; Recommended Acceptable Less Than Unacceptable
8 Best Practices Acceptable Practices
Practices Practices
| Group Support for KETS O school-based Activities to
Support KETS




